To find a relationship between preeclampsia and thyroid dysfunction by comparing serum levels of Free T3 (fT3), Free T4 (fT4) and TSH in preeclampsia and normal pregnancy. The study was conducted within 6 months from May 2018 to November 2018, on the patients who attended the OB/GYN department of Sohag Faculty of Medicine, Institutional review board approval was obtained April 2017. 30 of them were diagnosed as preeclamptic [blood pressure after 20 weeks of gestation is raised to 140/90 mm of Hg or more or have mean Blood Pressure. (diastolic+1/3rd pulse pressure) of more than 110 mm of Hg] with the presence of proteinuria and/or edema. 30 age-matched normotensive pregnant women. Blood pressure was measured (auscultatory and palpatory) in a semi-sitting position using a sphygmomanometer. Both groups had no history of thyroid dysfunction. According to the International Society for the Study of Hypertension Pre-eclampsia is defined as blood pressure ≥140/90 mmHg on two separate occasions 6 hours apart or a single recording of diastolic blood pressure of 110 mmHg, in association with proteinuria ≥1+ on dipstick urine testing (Dawn C. Scantlebury, et al., 2013) 
INTRODUCTION:
During pregnancy, many hormonal changes occur as an increase in estrogen, human chorionic gonadotropin, human chorionic somatotropin, prolactin and decrease in thyroxine. maternal thyroid hormone excess or deficiency can affect maternal and fetal outcomes at all stages of pregnancy and can interfere with ovulation and fertility. Pregnancy has a main effect on thyroid gland function as the following, Serum beta-hCG, which rises sharply in early pregnancy, is closely related structurally to serum TSH, so cross-reactivity at the receptor stimulates thyroid hormone release and suppresses serum TSH levels. During the second trimester, serum beta-hCG levels decrease and increase serum TSH. Also, elevated estrogen levels lead to an increase the level of Thyroxine Binding Globulin (TBG), which is leading to an increase in thyroxine (TT 4 ) levels. During the 1st trimester, Tri-iodothyronine (TT 3 ) and TT 4 reach a concentration of 30-100% of pre-pregnancy levels. Changes in the free hormone levels are however controversial ( fig. 1) . thyroid hormone synthesis starts only after 14 weeks of gestation. Thyroid hormones and Thyroid-stimulating hormone (TSH), are the cornerstone in confirming the diagnosis of thyroid disorders 1 .
AIM OF THE WORK:
comparison of the serum levels of Free T 3 (fT 3 ), Free T 4 (fT 4 ) and TSH in preeclampsia and normal pregnancy to find a relationship between the development of preeclampsia and thyroid dysfunction. 2 . In all enrolled women an informed written consent was taken after explanation of the nature of the study and the following was done: 1-Thorough history taking: including personal history, date of last menstrual period, obstetric history, and family history with a special careful search for risk factors.
2-Examination:
• General Examination:
• Blood pressure was measured in a semi-recumbent position 45⁰ head up with a standard mercury sphygmomanometer with an appropriate-sized cuff at the level of the heart. The supported right arm used consistently, Blood pressure was measured on two measurements taken 6 hours apart, the first phase of Korotkoff sounds was used to define systolic blood pressure and diastolic blood pressure was defined by the fifth phase of Korotkoff sounds because it corresponds to intraarterial pressure. • Chest and heart examination. 
4-Investigations:
FreeT3, freeT 4 , and TSH were measured by the electrochemiluminescence immunoassay "ELISA" (Elecsys 2010 and Cobas e 411 analyzers) 2 ml venous blood sample was obtained from each subject in the case and normal groups.
Ethical considerations:
Informed consent had been taken and describe the nature of the research to participants and freedom of choice about participating in the research. Protection of patient privacy and data security had been emphasized.
RESULTS:
the 60 women were included, 30 of them were normal pregnant women in the control group and in the other group, 30 preeclampsia women were enrolled. 
Table (1): A comparison between preeclamptic and normotensive subjects
The mean age of cases was 23.69 ± 4.8 years and the mean age of control was 25.3 ± 4.2 years (P-value= 0.103). Both groups were matched as regards the parity (2.09 ± 0.89) in the case group and (2.67 ± 2.28) in the control group (P-value 0.182). In comparing the gestational age of both groups, there was no difference in statistical significance. In the case group it was (34.14 ± 2.80), while in the control group; it was (34.07 ± 3.40) (P-value:0.93). Our study showed that mean Free Triiodothyronine (fT 3 ) in study group was 4.07 ± 0.78 pg./ml and in control was 3.53 ± 0.50 pg./ml (P-value= 0.006). As regard Mean Free Thyroxine (fT 4 ); in study group it was 0.99 ± 0.28 ng/dl and in control group it was 1.12 ± 0.20 ng/dl (P-value= 0.0016). Mean Thyroid Stimulating Hormone (TSH) in the study group was 5.18 ± 4.09 μIU/ml which is statistically different from that of the control group which was 1.96 ± 1.23 μIU/ml (P-value <0.001).
In conclusion, statistical analysis showed that there was significant difference in the fT 4 (p-value= 0.0016) & fT 3 (p-value=0.0058) levels in normal pregnancy and in preeclampsia. There was a significant increase in TSH levels in pre-eclamptic patients (P-value <0.001). However, there was no statistically significant difference in the fT 4 & fT 3 and TSH levels in comparing cases of mild PET with those of severing PET ( Table 2 ).
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Table (2) comparison of fT 3 , fT 4 and TSH levels in patients of the hypertensive group between those with mild PET and those with severe PET
Mean FT 3 in cases of mild PET was 3.54 ± 0.52 pg./ml and in severe PET was 4.07 ± 0.78 pg./ml (P-value =0.0286). Mean FT 4 in cases of mild PET 1.03 ± 0.28 ng/dl and in severe PET was 0.99 ± 0.28 ng/dl (P-value =0.0628). Mean TSH in cases of mild PET 3.6 ± 1.28 μIU/ml and in severe PET was 5.18 ± 4.09 μIU/ml (P-value =0.0730).
DISCUSSION
Many factors may play an important role in the development of preeclampsia. Etiology of preeclampsia still clearly unknown, and it may occur in the second or the third trimester of pregnancy 3 . Some studies showed a relation between the levels of thyroid hormones and the development of preeclampsia. In our study, the results showed a high prevalence of hypothyroidism about (44.8%) in preeclamptic women and (7%) in control. These findings supported the previous reports that showed, a preeclamptic woman had a higher incidence of biochemical hypothyroidism in comparison to normotensive pregnant woman 4 Our study showed that TSH level was a significant increase in the preeclamptic group as compared to controls; as the following mean TSH 5.18 ± 4.09 μIU/ml ((p-value <0.001). There was significant difference fT3 and fT4 levels in preeclamptic cases were lower in comparison to the controls fT 4 (p-value=0.0016) & fT 3 (p-value=0.0058). No significant difference could be detected in the fT 4 & fT 3 and TSH levels in cases of mild and severe PET also we did not have any case with hyperthyroidism in both groups. our results were not matching the finding of other studies 5 . Many studies showed that there was an obvious relation between thyroid hormones and the development and severity of preeclampsia 6. Another study explained that no significant difference in the T4 (p=0.08) & T3 (p=0.49) levels in normal pregnancy and in preeclampsia. There was a significant increase in TSH levels in preeclamptic patients (p=0.0001) 7 Various other studies with different findings with relation to T4 (Low and high levels of T4) and TSH levels (High levels of TSH) in preeclamptic 8. The present study showed that no significant difference in the fT4& fT3 and TSH levels in cases of mild and severe PET, which are not in agreement with findings of other studies, 9. Severe preeclamptic women showed significantly higher T4 and T3 levels compared to healthy ones (p = 0.0001 and p = 0.001). Also Kharb S, et al.10 showed that the thyroid function is not changed in severe preeclampsia. Severe preeclamptic women showed T4 and T3 levels significantly higher than mild ones (p = 0.0001 and p = 0.0001). This means that thyroid dysfunction may lead to the development of preeclampsia from mild to severe. This may explain the pathological alterations and unusual secretion of thyroid tissue that may lead to T3 and T4 synthesis and secretion. There are many suggestions such as pathogens of preeclampsia that may be due to endothelial dysfunction, decreased alteration of T4 to T3 and placental dysfunction11. According to Steegers et al 12, the pathophysiology of hypertensive disorders during pregnancy could be explained as increased levels of thyroid hormone that can cause endothelial cell dysfunction. Different geographical areas, races, and diets may be the cause of differences in our study with other findings. It has been suggested that reduced concentration of thyroid hormones in preeclampsia may be due to the loss of protein-bound hormones in the urine. Lao et al reported that hypothyroidism in preeclampsia (decreased levels of FT4 and increased levels of TSH) leads to vascular smooth muscle contraction both in systemic and renal vessels that lead to increased diastolic hypertension, peripheral vascular resistance, and decreased tissue perfusion 13. The pathogenesis of preeclampsia could be explained as the following, Thyroid dysfunction can be associated with proteinuria, which leads to increase excretion of thyroxine and thyroidbinding globulins163, Endothelial dysfunction is a central pathogenic feature in women with preeclampsia, which may lead to multiple system disorder during human pregnancy 14. Elevated levels of circulating VEGER-1 concentration in preeclamptic women which result in decreased circulating levels of free VEGF and PIGF, which is the cause of an anti-angiogenic state and causing endothelial cell dysfunction 15. TBG levels increase in pregnancy due to high estrogen levels also it could explain the elevated TT3 and TT4 levels observed in some studies., it is postulated that conversion of T4 to T3 in the liver is hampered which can account for low fT3 levels observed in preeclamptic patients so fT3 and fT4 levels remain normal. In preeclampsia. During preeclampsia, decreased the peripheral conversion of T4 to T3 resulting from hepatic and renal involvement that also leads to increased loss of proteins and protein-bound hormones in the urine in preeclamptic so that there is decreased T3 levels 16. Also, increased fetal demand lead to a low T3 level, the placenta break-down and transfer of maternal T4 to the fetus which lead to decrease fT4 levels in preeclamptic women (p<0.01) 17. There is a case report remission of preeclampsia after correction of hypothyroidism treated by thyroxine supplementation at gestational age 29 weeks and after 4 weeks stoppage of combined antihypertension treatment, alpha dopa then after another 5 weeks,( at 34 weeks), even nifedipine. Since the blood pressure remained normal without any antihypertensive, probably in this woman subclinical hypothyroidism may be the cause of preeclampsia and its treatment cured pregnancy-induced hypertension 18. However, no enough evidence is justified to determine whether screening and treatment for subclinical hypothyroidism in asymptomatic women according to the American College of Obstetricians and Gynecologists 19. According to Spong, routine screening of all pregnant women remains unwarranted 20. Limitation of the study: Our study had some limitations within which our findings need to be interpreted carefully. As the following: First, as in most empirical studies, there was a chance of recall bias in the process of gathering data. Given the low income and low socioeconomic status of the pregnant women of this study, it was not feasible to carry out longitudinal studies and follow up on the thyroid hormones postpartum. Second, the results of this study may not be completely generalizable because the sample was restricted. Third, our study did not examine the impact of treatment of the cases with hypothyroidism.
